The use of microdialysis for studying the regional effects of pharmacological manipulation on extracellular levels of amino acids--some methodological aspects.
The purpose of this study was to examine and validate the use of microdialysis for sampling and pharmacologically manipulating extracellular amino acids in the brain. Repeated use of microdialysis probes in acute intracerebral experiments did not significantly alter the relative recovery in vitro for the amino acids quantitated (GABA, aspartate, glutamate, glycine, taurine, and alanine). Regional differences in basal levels of some of the amino acids were detected in dialysates collected from the dorsomedial hypothalamus, striatum, and frontal cortex. The percent in vitro recoveries for the amino acids from the probes used in the three regions were not significantly different suggesting that the regional differences in basal levels of amino acids were functionally derived and not a consequence of variations in probe recovery. Perfusion with nipecotic acid, an inhibitor of GABA uptake, resulted in selective elevations in extracellular GABA in the three regions studied. Conversely, perfusion with high-potassium, a depolarizing agent, resulted in significant elevations in not only extracellular GABA but also aspartate, glutamate, and taurine. Thus, microdialysis is a method which can be employed to assess and to pharmacologically manipulate extracellular amino acids in the rat brain.